Pleurotus citrinopileatus polysaccharide induces activation of human dendritic cells through multiple pathways.
Many edible mushrooms have become attractive as "health foods" and as source materials for immunomodulators. To increase our insight in the immune-modulatory properties of a polysaccharide of the oyster mushroom Pleurotus citrinopileatus, PCPS, we analyzed its effects on the function of human dendritic cells (DCs). We showed that PCPS induces upregulation of the surface maturation markers CD80, CD86 and HLA-DR on DCs, indicating its potential to induce DC maturation. In addition, PCPS stimulates DCs to secrete the pro-inflammatory cytokines TNF, IL-1β, IL-6 and IL-12, as well as the anti-inflammatory cytokine IL-10, and induces enhanced mRNA levels of the chemokines CCL2, CCL3, CCL8, CXCL9, CXCL10, and LTA. The secretion of TNF and IL-12 by PCPS-activated DCs could significantly be decreased by an anti-Dectin-1 antibody, as well as by a Syk kinase and a Raf-1 inhibitor, indicating that PCPS induces Dectin-1 signaling at least partly through the Syk- and the Raf-1-dependent pathways in DCs. Structural analysis of PCPS suggests that this polysaccharide is a β-1,3-branched β-1,6-glucan, which is in line with its capacity to activate Dectin-1. We showed that PCPS can induce TLR2 and TLR4, but not TLR3, signaling using TLR-HEK293 reporter cell lines. In human DCs, the effect of PCPS was additively increased by TLR4 activation, and synergistically enhanced by stimulation of TLR2, suggesting that interaction of PCPS with these TLRs contributes to the observed DC modulation. In conclusion, PCPS has the capacity to activate human DCs via multiple pathways.